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for we are liable to err—or intentional, because it is human to wish
to gain one's point. With your help I shall make it my proud duty
to try and keep our discussion clear of both.
A DISCUSSION ON LARYNGEAL DISTURBANCES PRODUCED
BY YOICE USE.i
INTRODUCTORY PAPER.
BY MIDDLEMASS HUNT, M.B., CM.,
Lecturer on Laryngology, Liverpool University.
OUR President in inviting me to open this discussion requested that
I should not try to give a complete summary of the whole subject,
but should rather prepare a clinical paper based as far as possible
on my own experience. I have done my best to carry out his in-
structions, and to this end have arranged my material under the
following heads:
(1) Use of voice through its whole compass, at definite degrees
of pitch, and usually for short periods of time—singers. Lesions :
hyperaemia, muscle paresis.
(2) Use of voice for long periods, but with prolonged intervals
of rest—preachers, public speakers. Lesions : chronic congestion,
phonasthenia, neurotic disturbances.
(3) Daily use of voice for many hours at a stretch—school
teachers. Lesions : laryngeal nodules, fibromata.
(4) Violent use of voice for long or short periods and in un-
favourable surroundings—hawkers, drill sergeants, auctioneers.
Lesions : Submucous haemorrhage, rupture of muscle or ligament,
pachyderm ias.
(5) Use of voice for long or short periods at an unnatural pitch
or in an unnatural manner—actors in certain roles, choirmasters,
falsetto singers. Lesions: Congestion, hypersecretion, benign
growths, especially fibroma.
The term " laryngeal disturbances," though no doubt purposely
chosen, is rather a vague one. I take it to include those changes
which are detected by the ear of the observer, or by the subjective
sensations of the patient, as well as the objective changes seen in
the laryngoscope. And here I should like to insist that for the
discovery and cure of many of those laryngeal disturbances more is
needed than skill in the use of the laryngoscope. A practical
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knowledge of the essentials of voice production and some acquaint-
ance with the art of singing are also necessary. Our ears will fre-
quently come to our assistance in detecting vocal defects when the
laryngoscope leaves us without guidance. I have learned more
from hearing such patients sing, or preach, or teach, or act, than
from examining their throats. I have therefore followed them to
the concert room, the church, the school, or the theatre with much
enjoyment and profit to myself, and, I trust, not without advantage
to them.
As in singing the greatest demands are made on the functional
integrity of the larynx, the most trifling alterations in that organ
or in the general health, which would in no way inconvenience
other voice users, may become of the greatest importance. We
therefore constantly have singers come to consult us "when as yet
there is no visible lesion of the larynx, at least when they present
themselves for examination. The complaint may be of slight
hoarseness, or rapid fatigue after any vocal effort, or that the
voice breaks on a certain note.
It is the little rift within the lute
That by and by will make the music mute.
How are we to discover the nature and cause of such a disturb-
ance ? By hearing the patient sing and examining the larynx
immediately afterwards, we may then find a congestion of the
cords or a paresis of the vocal muscle, which will have passed off
the next day or even earlier.
We are all agreed that the voice troubles of the singer are almost
always due to wrong method and rarely to overuse. So much lias
been written on this subject that I need say but little. "Therehas
been enough truth in the world for centuries to redeem every soul
in it," says Mark Rutherford, and there has been " enough truth "
known about voice production for some centuries to save every
voice if it were only acted upon. The art of singing is centuries
older than the science, and I am afraid that the science has not
advanced the art.
The foundation of all artistic singing rests upon the right
management and control of the breathing and on the perfect
looseness of the tongue, throat, and jaw, which naturally follows.
" Ho who knows how to breathe and how to pronounce," said one
of the greatest Italian singers, " knows well how to sing," which
means that unless the breath is controlled by the muscles of
respiration only and the tongue left in perfect freedom for pro-
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mmeiation, artistic singing is impossible. Till these things have
been learnt nothing1 has been learnt, and the learning of them
takes years of practice. From the neglect of these two essentials
arise most of the singers' troubles. Straining* of the muscles of
tongue, pharynx, and larynx leads to congestions, pareses, new
growths, vocal fatigue, cramps, and the many other evils we are
familiar with.
Apart from what I have called the foundations of all artistic
singing there are two errors in training which constantly lead to
serious voice disturbance. The first is the forcing upwards of the
registers, especially the carrying of the chest tones too high, and
the other is the mistaking of the natural quality of the voice, so
that a tenor is trained as a baritone or vice versa, or a mezzo-
soprano as an alto. The first mistake should never happen under
a competent master, but the second will occasionally occur to the
most experienced teacher. Though these are primarily questions
ior the singing master to decide, the laryngologist will be able to
assist by examining the larynx after certain vocal exercises have
been used for a time, to determine if an undue amount of laryngeal
congestion follows.
Here I should like to refer to what has been called physio-
logical congestion of the larynx. The late Professor Stoerk
declared that he had never seen congestion of the cords follow
the use of the voice in trained singers. His experience, how-
ever, does not agree with that of other observers. In the
majority of singers, whether trained or in process of training,
though more commonly in the latter, a slight congestion of the
cords, especially around the vocal processes and the arytenoid
region, will be found if the larynx be examined after any big*
vocal effort. If this passes off quickly—say in half an hour—then
I think it may be regarded as physiological. If, however, it
I'einains for some hours, or reappears whenever the voice is used
even a little, then I should consider it pathological. In many bass
and baritone singers I have met with a slight permanent conges-
tion of the cords, even where the voice was in perfect order. This
I do not look on as physiological but pathological, and due to some
chronic catarrh of the upper respiratory tract arising from some-
thing in the habits or general health of the individual.
The use of the voice, especially in women, while suffering from
any inflammatory trouble in the upper air passages, or any dis-
turbance of general health, may be followed by serious results.
through the menstrual period, for instance, there is often con-
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gestion, and even swelling, of the inter-arytenoid space. I have
known sopranos who always lost the upper part of the voice at
such times, and I once examined a well-known soprano the day
after she had sung at a big concert of Handel's music at such a
time, when I found a large extravasation of blood occupying more
than half the upper surface of one vocal cord. She was conscious
that something happened in her larynx while singing, but finished
her solos in good voice. Next day she was slightly hoarse, and
had a feeling of something in her larynx which could not be
cleared away.
Much has been written about the baneful effects upon the
larynx of the coup de glotte, and I quite admit that if wrongly
understood and practised it must be most injurious; but rightly
understood what does it mean but the exact correspondence
betweeu the arrival of the air at the larynx and the adjustment of
the cords to receive it. If the cords are too late in closing a
portion of the breath is wasted. If, on the other hand, the cords
are tightly closed, hermetiquement ferme, as Mandl describes it, and
then burst apart by the out-rushing column of air, there is waste
of power in forcing the cords apart as well as unnecessary straining"
of the " vocal" muscle. To show how the coup de glotte can be
wrongly taught, I will quote a description of it from a well-known
musical authority : " The coup de glotte," he says, " is affected by
closing the larynx by means of the sphincter action of the ventri-
cular bands, and so collecting- an amount of air-pressure to impinge
upon the approximated membranes the moment the sphincter is
suddenly relaxed. After the note has sounded it can be (pinched
off' by contraction of the sphincter." No wonder the coup de glotte
has fallen into disrepute if this be a correct description of it.
The laryngeal disturbances arising from misuse of the singing
voice take many forms. There may be aching and sense of fatigue
coming on at once with any attempt to sing, or slight hoarseness,
either temporary or constant, or the loss of certain notes at the
upper part of the voice or in its middle — what the Germans call Em
loch in der stinime, or an involuntary tremulo occurs on certain
notes or throughout the whole compass, or the whole voice simply
becomes weak and loses its carrying power, or it maybe completely
lost. Probably the commonest trouble is the development of an
involuntary tremulo, and in women the loss of certain notes in the
lower part of the head voice.
When we come to the laryngoscopic examination of singers who
suffer from the foregoing disturbances, we may find a periectl)
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normal larynx, or more or less extensive congestion or excessive
mucous secretion, or evidence of muscle paresis. Now, in my
experience, the muscle paresis of singers, as seen in the laryngo-
scope, always takes the form of imperfect closure of the ligamen-
tous glottis, the form we recognise as resulting from paresis of the
internal thyro-arytenoid muscle, in which an elliptical opening
remains between the cords. I observe that certain writers state
that they find in many cases a wavy outline of the edges of the
cords, which is said to indicate paresis of the crico-thyroid muscle.
All I can say is that I have never seen this form of change of the
glottis and that I do not know of any way in which we can deter-
mine by laryngoscopic examination how far a paresis of the tensors
of the cords is due to paresis of the thyro-arytenoids, or how far to
weakness of the crico-thyroids. I think, however, that if by pres-
sure on the anterior part of the cricoid cartilage we can restore the
lost tones to the voice, we are justified in concluding there is some
paresis of the crico-thyroid. I agree with v. Ewald when he says,
" the thyro-arytenoid is the true vocal muscle which makes the
larynx a musical instrument, its function being to stretch the
cords and make them thin."
Another condition met with in singers as a result of wrong use
of the voice is a persistent liypersecretion of mucus, at times accom-
panied by some laryngeal congestion. I have seen it most fre-
quently in basses and baritones. The amount of vocal disturbance
caused by this condition, in which beads of mucus gather and
dance along the edges of the cords during the singing of a note,
varies very greatly. In using full chest tones nothing may be
noticed wrong, but when the singer uses his medium register, and
is singing piano passages, the tone becomes rough or breaks, or
the larynx refuses to " speak." It is a condition I have met with
in many professional singers, and one which in my experience is
very unsatisfactory to treat.
In turning to the voice troubles of the preacher and occasional
speaker, the first fact to note is that he approaches his work almost
always without training. While no singer appears in public with-
out some training in voice production, he seems to think that
public speaking, like reading and writing in the opinion of
Dogberry, " comes by nature." And perhaps it is for this reason
that the treatment of voice failure is often more.successful in the
preacher than the singer. He has no method to unlearn, for he
has never been taught any.
It is at once the ruin and the salvation of the preacher that his
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voice has prolonged periods of rest from professional use. He has
a week to recover from the injury done to his larynx on a Sunday,
and if he be a man of good physique he may go on for many years,
though violating every canon of voice production. We all know
that the clergyman who has daily services suffers less than one who
makes a big effort once a week. It is just like going a big cycling"
or walking tour, for which the best preparation is to cycle or walk
a few miles every day. Moreover, the man who makes daily use
of his voice will soon discover if he is doing anything wrong, and
either by dint of practice hit on a right method or quickly break
down and come into the hands of the physician and the voice trainer.
Another peculiarity in the clergyman is that often the bad pro-
duction he has acquired in church becomes habitual in every-day
speech, and is therefore more difficult to eradicate. This is so
notorious that when the English actor wishes to represent a parson
on the stage he stiffens his tongue and throat muscles and raises
his voice some tones above his normal pitch.
For the speaker or preacher the method of voice production is
the same as for the singer—a proper control of the breath and
perfect looseness of the throat, tongue, and all the muscles of
articulation. It will be found, as a rule, that the speaking voice
is best developed and brought under control by the practice of
musical sounds, though many great speakers have had no skill
in song.
The two chief faults of the preacher and speaker are pitching
the voice too high and uttering too many words on one breath, or
rather, with imperfectly controlled breath.
Now, this question of pitch is a difficult thing to manage, because
it must vary with the building in which the speaker finds himself
and with the size of his audience. The object of the speaker
should be to increase intensity with very little rise in pitch, and to
cultivate the music of speech, the vowel sounds, for upon these will
depend for the most part the carrying power of the voice. I cannot
agree with the advice, "Take care of the consonants, and the
vowels will look after themselves." Much more frequently the
speaker should be taught to subdue his consonants, to take them
crisply and lightly, and to get roundness and musical quality into
his vowels, allowing the consonants to act merely as lines of
demarcation in the current of vowel sound. Undue force in the
articulation of the consonants produces stiffness of the jaw and
tongue, which extends to the laryngeal muscles, and thus pro-
duces strain.
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The laryngeal disturbances of the preacher nearly always take
the form of rapid exhaustion of the voice when used professionally,
and especially common are those forms of neurotic trouble which
Fraenkel has described under the name " mogiphonia." The com-
plaint may be of aching or even severe pain in the throat and
chest whenever the voice is used, or that its tones are tremulous
and uncertain, or rapidly become weak and fail entirely, or that in
attempting to speak spasmodic contraction of the pharyngeal and
laryngeal muscles occurs, and no tone can be emitted. In fact, we
have a laryngeal neurosis similar to writer's cramp, which may
take a neuralgic, tremulous, paralytic, or spastic form. Of course,
the great majority of cases never get beyond the stage of vocal
fatigue. That clergymen are more liable than other voice users to
the severer forms of nerve trouble I regard as often the result of
sedentary habits and the want of healthy out-of-door exercise.
The laryngoscopic appearances in these cases are not well
marked. There may be no more than a slight muddy congestion
of the cords, and what we call relaxation of the laryngeal mucous
membrane. There is not, as a rule, the bright localised congestion
or the marked paresis met with in the singer. The trouble is more
a neurosis than merely a local injury. For this reason, in many
cases, prolonged voice rest, with change and general tonic treat-
ment, are needed before the patient is sent to the voice trainer.
In no class of voice users, however, have I seen better results from
treatment, and I can recall many cases of serious vocal collapse
where the voice was completely restored, and years of hard work
followed without farther trouble.
There are two important facts regarding the third class of
voice users—the teachers. First, that in them the voice has to
be used professionally for many hours daily; and, secondly, that
the overwhelming proportion of those who come under our care for
laryngeal troubles are females.
Now, the symptoms of the teacher's throat troubles are very
characteristic. She complains of hoarseness, which increases
towards the close of each day and towards the end of each
week. She begins Monday's work with a good voice, and after
her summer holiday she thinks her trouble quite gone. . At this
stage a change from a large and noisy town school to a small
country one will probably result in her cure. But if she continues
to work under the same conditions permanent hoarseness is de-
veloped and loss of voice follows, at first towards week-ends and
then at the close of each day's work. The amount of laryngeal
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disturbance, in fact, is directly proportionate to the number of
hours she teaches. No doubt there are faults in her voice pro-
duction. She speaks at too high a pitch—much too high—and
even shouts at times, and she has no knowledge of breath control.
She has to make herself heard in noisy class-rooms, either due to
more than one class being taught in the same room, or from the
proximity of noisy streets. The room is often badly ventilated
and the atmosphere full of dust and other impurities. But all
these facts are equally true of the male teacher, and yet he rarely
suffers. What is it that makes the difference ? Well, her voice is
naturally weaker, and she forces it more in her effort to be heard
and in maintaining discipline. At the same time, her organs are
more delicate, and, therefore, more easily injured, and often she is
anaemic and her general health is below par, either from the strain
of study for examinations or from other causes. In a word, the
voice troubles of the female teacher are due to over-use of an
organ inherently delicate or rendered so temporarily by the con-
dition of the general health. Like the singer, she also suffers from
vocal disturbance at her menstrual periods, but continues to use
her voice without any rest.
When we examine the larynx in these patients we may find
some slight chronic congestion, but oftener there is no change in
colour. Frequently we see at the junction of the anterior third
with the posterior two thirds of the ligamentous glottis a persistent
pearl of mucus, which vibrates between the cords on phonation. If
this is cleared away, we may find at the same situation the faintest
elevation on the edge of each cord, or well-defined nodules may be
present. We know that histologically these may be merely
epithelial thickenings, or small fibromata, or retention cysts.
Much discussion has taken place as to what determines the site
of those nodules. Is it due to attrition of the cords at this point,
or that this is the spot where vibration is most active, or to the
fact, established by Fraenkel and others, that at this point in the
cords there is often the opening of the mucous gland ? The idea
that they correspond to a nodal point must be abandoned. The
observations of Oertel with the stroboscope threw light on this
question. He found that in the production of the upper register of
the voice the most active vibration takes place along the inner
margin of the cords, and that if there be a slight catarrh of the
larynx, tiny pearls of mucus gather at the point of greatest move-
ment, which exactly corresponds to the situation where we find
nodules develop. From these facts we may conclude that the
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nodules in female teachers result from inflammatory thicken-
ings occurring at the points of most active vibration when the
voice is over-used at too high pitch. Attrition may come in as a
secondary cause after the nodule has begun to form.
An important point to remember in these cases is that the
nodules alone are not the cause of the laryngeal disturbance, for
they have been observed in singers and others whose voices were
in perfect condition. Their removal, too,, will not always cure the
voice trouble, for there are often chronic inflammatory changes in
the underlying muscle and in the elastic tissue of the cords.
Quite recently I saw a case which illustrated the etiology of this
affection in a young married lady who was neither a singer nor a
teacher, but merely a lively and incessant talker. She had a few
months before coming under my care developed a passion for
motoring, which she indulged in daily, generally accompanied by
a few friends, with whom she incessantly talked in a voice much
above her normal pitch. The result was a slight chronic laryn-
gitis with typical nodules, just as would have happened if she had
been an elementary school teacher.
The fourth class of voice users, or perhaps I should call them
voice abusers, is chiefly of interest as illustrating the extreme
forms of local injury to which the larynx maybe subjected. Here
the voice is used violently in shouting or bawling, and every rule
(>f production is set at defiance. The external conditions are also
unfavourable, as it is in the open air, amidst noisy surroundings,
or in dusty rooms where the voice is used.
The immediate effect of such violent vocal strain may be the
rupture of some muscular or ligamentous fibres in the cords, or a
more or less extensive submucous haemorrhage, or an acute para-
lysis of the "vocal" muscle. Even rupture of the trachea has
occurred in rare cases. The immediate result in these cases is
extreme hoarseness or complete loss of voice. As the saying is,
the voice "has been shouted away.;j> My experience of these
acute lesions has been gained among my friends on the Liverpool
cotton market after an exciting day, when some American specu-
lator had been trying to corner the market.
The more chronic lesions take the form of a hypertrophic
laryngitis with the development of pachydermias in the usual
situations, around the vocal processes and in the interarytenoid
•''pace. The amount of vocal disturbance in these patients varies
from slight dysplionia to complete loss of voice, and is by no means
proportionate to the changes visible in the laryngoscope. In fact,
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I have often been surprised at the amount and quality of the voice
work done by persons with extensive chronic inflammatory thick-
enings in the larynx. It is doubtful how far these advanced
inflammatory changes are the result of voice use alone and how
far the influence of alcohol, tobacco, and syphilis must be taken
into account. Many will try to persuade us that, like Falstaff,
they have lost their voices " with halloing and singing of anthems"
and never mention the " intolerable deal of sack " which has been
consumed in between.
For the sake of completeness, I have put in a separate class,
those who for professional purposes deliberately use the voice in a
wrong method or outside its natural compass. The actor, in
playing old men's or so-called character parts, the society enter-
tainer, who strives to reproduce all varieties of human speech, the
choirmaster, who signs alternately with his sopranos and his basses,
and that abomination of the English choir, the male falsetto, all
come under this head. It is a class which has furnished me with
many patients, and though they are liable to all the lesions met
with in other voice users, they have, in my experience, shown an
excessive proportion of benign laryngeal growths in the form of
soft fibromata.
I have said nothing about the effect of pathological changes in
the upper air passages in producing laryngeal disturbances, as that
is outside the present discussion, nor have I entered into details as
to treatment. The latter deficiency will, no doubt, be made good
by those who follow me in opening this debate.
INTRODUCTORY PAPER.
By W. E. CASSELBERRY, M.D.,
Chicago, U.S.A.
Professor of Laryngology and Rhinology in North-Western University Medical
School; Laryngologist to St. Luke's and Wesley Hospitals, etc.
THAT which is merely " use of the voice " for one person may be
overuse for another; hence, both are pertinent to the present dis-
cussion. To the singer with failing voice, to the orator with lack
of carrying quality, the teacher with recurrent aphonia, the clergy-
man with spastic vocal contortions, and to a host of business folk
dictating correspondents, salesmen callers, and others, the gather-
ing of knowledge tending to the preservation of the voice is or
weighty importance.
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The laryngeal disturbances produced by voice use may be
grouped under three divisions—vascular, cellular, and neuro-
muscular. Strenuous vocalisation excites vascular congestion even
in a vigorous larynx, as may be observed in singers after the
rendition of difficult roles, and in clergymen on the Monday morn-
ing following an arduous Sunday. When the larynx is previously
weakened by disease hyperasmia is induced by correspondingly less
vocal effort, ordinary conversation then sufficing to maintain con-
gestion of the larynx and consequent relaxation of the vocal
muscles, as exemplified by the following case :
(1) An incessant talker, while suffering from acute laryngitis, ran the gamut of
sprays and pigments, but permitted no rest to the larynx. Finally, discouraged,
and contemplating a change of climate, at great business sacrifice, he consented to
a strict adherence to pencil and writing pad, which sufficed to restore his voice in
so short a time that it was jocularly referred to as a miracle.
This incident is mentioned to emphasise the well-known but
much-neglected principle of the need of comparative or even com-
plete vocal rest to an acutely inflamed larynx as a means of treat-
ment. The same principle is of value as a preventive measure, the
neglect of which Avas illustrated in the following case :
(2) An exceptionally forcefvil concert singer had been in excellent voice prior
to an attack of acute laryngitis, during which she persisted in meeting her singing
engagements. Shortly afterwards an angeioma of one of the vocal cords was seen
to have developed. In confirmation of its origin through a persistent hyperaemia—
I quote from Wyatt Wingrave (>)—that microscopically laryngeal angeiomata
" show an increasing vascularity from a simple hypersemia up to permanent dis-
tension and thrombosis." In order to certify its permanence in this case I delayed
interference for many weeks, but succeeded then in restoring her voice by a light
galvano-cautery application.
Moreover, if there be disease of the accessory vocal organs—
for example, the pharynx, which is more than a mere resonator—
the larynx functionates at a distinct disadvantage, and then
vascular congestion, muscular atony, and eA^ en cellular hyperplasia
of the A^ ocal cords, is liable to result from what may be little more
than a customary use of the voice.
CASKS 3 and 4.—A vaudeville singer was handicapped by an unreliable voice ;
he had laryngeal congestion with atony of the cords, accompanied by redness and
thickening of the pharyngeal pillars due to retention tonsillitis in the deeply-
placed bases of imperfectly operated tonsils. A radical tonsillectomy remedied
the whole difficulty, his voice becoming thoroughly competent. Per contra, a
country clergyman, who continues to endure a chronic retention tonsillitis, mean-
while attempting to preach thrice on Sundays and to furnish the music as well,
suffers much from voice fatigue and many periods of vocal disability.
These experiences, being typical, justify formulating a second
40
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principle of prevention which is known to laryngologists, but not
yet generally recognised, although of great economic value to
vocalists, namely, to conserve the voice under maximum use,
diseases of the pharynx or nose should be promptly remedied.
Although masters disagree as to what constitute right or wrong
methods of singing, it surely is wrong, in technical phrase, " to force
the voice," whether in singing or speaking—that is, to compel
higher notes than are natural to a given register, to maintain an
abnormally loud intensity by reinforcing the blast, to habitually
pitch the voice into the falsetto register, or to time over-work the
muscular mechanism. Likewise, to attempt even one's customary
role of song or speech at a time of disability, either of the larynx
or accessory vocal organs, is equally a forcing of the voice.
The fact that <fsinger's nodes" occur also in speakers and
others who by habit or necessity force the voice in some of these
particulars indicates that the method of singing known as " strik-
ing the glottis," although possibly the main cause with singers, as
explained by Holbrook Curtis, is not the only wrong or forcing
method which is capable of exciting these minute cellular hyper-
plasias at points of attrition. All artificiality of method certainly
can be excluded by reason of youthfulness in the following instance
of typical " singer's nodes " observed in a boy who did not sing.
CASE 5.—A boisterous lad, aged nine, described by his parents as an incessant
talker and shouter, whose voice always dominated the field of boyish sports, had
suffered increasing hoarseness for a year. A small adenoid has been operated on
simply for the purpose of exclusion. The laryngeal image plainly disclosed a pair
of vocal nodules on the edge of the vocal cords at the junction of their anterior and
middle thirds.
The formation of nodes during that sort of forcing of the voice
which is impelled by ordinary use through periods of disease of the
larynx or accessory vocal organs is exemplified by two cases :
CASES 6 and 7.—The former, a choir singer, with chronic retention tonsillitis,
which she disregarded notwithstanding frequent inconvenience, until a pair of
vocal nodules causing roughness of the voice compelled attention. The outcome
was unusually fortunate for this affection, as the comparative ease of vocal
execution which followed a fragmental tonsillectomy enabled her to continue
" in voice " in spite of the nodes, which, when last seen, had grown smaller, as it
gradually to disappear. In the latter case (7) a kindergarten teacher, with
unsuspected incipient tuberculosis, presented an anaemic larynx, paretic vocal
cords with a pair of nodes, but no other inequalities. Rest being advised, she lett
the city for six months, and on her return tuberculous pyriforni swelling of the
arytenoids was present, but the nodules were gone. The inference is that they
had formed under the stress of her kindergarten vocal teaching, which, for a larynx
partly disabled by incipient tuberculosis, amounted to a forcing of the voice.
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My observation of papilloma of the larynx in adults serves
merely to support the general experience that voice users are
especially subject to it. This inference is the more reasonable
since, as stated by Wyatt Wingrave, (~) " hypernemia, if sufficiently
prolonged or repeated, may result in the histological dystrophic
changes " which constitute a papilloma. Of course, there are other
etiologic factors, but excessive vocalisation and consequent hyper-
amiia were the only evident causes in the
cases (9 and 10) of two middle-ag-ed gentlemen, one a Board of Trade operator
accustomed to extreme vocal effort on the " floor," and the other a political
campaign speaker, much in demand at open-air meetings on account of his sonorous
bass. Each was obliged to relinquish his vocation on account of increasing per-
sistent hoarseness due to a characteristic papillated neoplasm of the anterior half
of the right vocal cord, removal of which, by intra-laiyngeal methods, eventuated
in perfect recovery without recurrence during periods of ten to fifteen years,
although neither exacted as much use of his voice thereafter.
In designating1 mv third division of disturbances of the larvnx
due to voice use as neuromuscular, I am conscious of entering
upon a phase of the subject of which, even after all is said, our
conception is still but vague.
Lesions cannot be said to be strictly muscular unless implication
of the peripheral nerve-endings can be excluded. However, the
rupture of the fibres of the internal tensor muscles during their
use is certainly a purely myopathic lesion. This sort of functional
traumatism is said to happen sometimes to singers, but my own
observation of it is limited to the case of a Board of Trade operator
who —
(Case 11), while vociferating during a panic "on change," felt suddenly a
twinge of pain, and found himself voiceless. On examination a few hours later
the right vocal cord appeared as if it had been struck by a hammer—eechymotie,
swollen, relaxed. The left cord was normal.
Muscular strain from forcing the voice, which affects chiefly the
internal tensor muscles—the thyro-arytenoidei interni and perhaps
the arytenoideus—may be viewed simply as a milder degree of
functional traumatism, and therefore chiefly a myopathic lesion.
In inflammatory paresis the terminal nerves are thought to par-
ticipate ; therefore it is neuromiiscular, while in the following
notable instances of unilateral double tensor paresis and of dys-
phonia spastica the neuropathic element predominated.
CASE 10. —C. G spoke, in part, in the low, measured tones of the cultured
but his voice, on approaching the several climaxes of a sermon, would suddenly
break into the falsetto register, like the high-pitched enunciation of certain
persons in anger but intensified by an enforced blast. It sounded as if it were very
wearing to the larynx, and toward the close the exhausted mechanism would
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weaken, become hoarse, and emit jerky and scarcely audible tones, defects which,
with time, so augmented as to threaten his professional career and to strongly
suggest an impending dysphonia spastica. On examination there was noted pro-
nounced paresis of the left vocal cord, its excursion on phonation falling far short
of the middle line. On close analysis it proved to be a conjoined paresis of the
external tensor muscle (crico-thyroideus) and the internal tensor (thyro-
arytenoideus internus). The paretic cord and the arytenoid seemed to occupy a
lower vertical level in the larynx than the sound ones, so that their edges did not
meet in the same horizontal plane, which is stated by Gottstein to be a sign of
double tensor paralysis. The right arytenoid would override the left, but the
picture was not identical with recurrent nerve paralysis, and the usual causes of
the latter were excluded by subsequent observation through a period of ten years.
After a few weeks' rest he was able to resume preaching by complying with my
advice to restrict the delivery to his more pleasant conversational style. The cord
recovered in large measure after some months, but relapsed the following year as
he lapsed into the old emotional falsetto style; it again recovered, but three years
later again relapsed. During the past six years his more quiet delivery has
become habitual, the cord remaining fairly well and just now quite normal in
appearance.
The following case of dysphonia spastica, for the purpose of
comment and comparison with the preceding case, I abstract in
part from the published report by Dr. John Edwin Rhodes, (3) as
the patient was observed by myself only informally as a friend,
although over a long period of time. I will take occasion to add
the termination of the case and to amplify a few other details.
CASE 11.—C. L was a prominent clergyman, who first came under my notice
in 1883, when in his fifty-fourth year, at which time his voice was beginning to
show the earliest definite indications of this phenomenal disease. In opening con-
versation he would first strike an attitude by posing his head backward and aside
as if in an effort to facilitate an impeded utterance. The words, when they came,
seemed to be popped out under high pressure, and had a disagreeable tense clang,
the fewest possible being made to suffice. In preaching he did better, but the
pitch was erratic, with much falsetto, and 'syllables were sometimes suppressed.
Three years later, on seeking advice, Dr. Rhodes observed paresis of the right cord,
and again observed it five months later ; but at subsequent examinations this
feature was not noted, possibly having been incidentally due to the forcing of the
voice in the face of its disability. In this connection I would recall the paresis
of one vocal cord in conjunction with the falsetto habit in the preceding case
(Case 10).
In 1893, ten years from the time of my own first observation, he was obliged to
retire from the pulpit, having become nearly inarticulate in spite of long periods
of rest and varied treatment. In attempting utterance, spasmodic contortions of
the facial muscles, contractions of the neck and chest, and congestion of the face
would pi*ecede by some seconds the jerking out of a few words which came finally,
perhaps in a loud oratorical tone, or in a hoarse whisper, or falsetto key, the pitch
being uncontrollable.
About this time quite a sensation was caused by the announcement that a new
treatment by a new physician had finally effected a cure and that he would preach
the following Sunday, when to my astonishment he spoke understanding^, albeit
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far from well. It subsequently transpired that the new treatment consisted
merely of spraying a cocaine solution into the nostrils, that its beneficent effect
endured but an hour and was followed by " terrible reactionary suffering," which
caused him to limit its use to occasions of special church celebrations. However,
the cocaine expedient did enable him occasionally to " make a few remarks," when
otherwise he could not have done so.
During the next ten years he grew worse, notwithstanding an almost con-
tinuous silence. Attacks of asthmatic dyspnoea conjoined with heart weakness,
both said to be of a nervous functional nature, helped towards a final exhaustion.
Now, what was the exact " laryngeal disturbance" in this
case ? in what manner was it " produced by voice use " ? and how
did cocaine serve to partially suspend the disability ?
Rhodes, (4) following Mackenzie, (°) ascribed the laryngeal impedi-
ment to spasmodic contraction of the tensor muscles of the larynx
which he was able to observe in another similar case but not in this
one, in whom at the worst stage the muscular movements as seen in
the laryngoscope appeared normal. Seinon (fi) refers to several
cases which presented symptoms identical with this one, in all the
worst of which he observed laryngoscopically a spasmodic sphineter-
iike closure of the larynx on attempts at phonation, indicating, in
addition to the tensors, a spasm of the adductors. In other words,
the larynx under cortical superexcitation overdoes its effort at tone-
formation, contracts too quickly, too violently—that is, inco-ordi-
nately with the other elements of speech, ideation, volition, respira-
tion, articulation; hence it fails to emit the tone at the proper
psychological moment—a sort of laryngeal stammer. Like com-
mon stammer, it is aggravated by the intuitive accessory muscular
efforts of the patient to make himself talk as evidenced by facial
and chest contractions, but, unlike common stammer, the habit is
induced later in life during the course of years, and is acquired
chiefly by professional voice users, notably clergymen, through
unnatural and enforced methods of address in which the high-
pitched falsetto register is a factor. The emotional temperament,
which is a natural characteristic of clergymen, is a predisposing
condition, in so far as it is prone to find expression in the falsetto
key, and otherwise to render speech unstable; and if to emotion-
alism is added that dyscrasia—whether it be a pure neurosis or a
toxasmia—which underlies asthma, hay fever, nervous dyspepsia,
and nasal reflexes, the predisposition to dysphonia spastica may be
said to be accentuated. Phonetic adduction of the vocal cords is
for the purpose of speech in expression of thought; hence, the
major adductor centres are located in the cerebral cortex, and it is
conceivable that under years of emotional impulses leading to high-
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pressure speech that these centres should acquire a vicious habit of
spasmodic violence in action.
The third principle of prevention which I seek thus to estab-
lish is that voice users, especially preachers, should avoid falling
into the custom of using high-tension speech or the falsetto register,
for the reason that it not only does local violence to the neuro-
moscular mechanism of the larynx but, being an expression of
emotionalism, it is liable to habituate the cortical motor centres to
an undue excitability, leading to dysphonia spastica.
It remains to suggest an explanation of the action of cocaine,
whose salient effect is local anaesthesia, in ameliorating a spasmodic
dysphonia, primarily of centric orgin. Two premisses may be
restated : first, that the fundamental laryngeal spasm was aggra-
vated by accessory spasms, some intuitive, some doubtless reflex,
as co-ordinated articulate speech is dependent in part upon a local
feeling* which guides the play of the delicate muscles through a
reflected stimulus. Secondly, that the cocaine only partly, not
wholly, ameliorated the dysphonia. It is a fair deduction that by
overflow of the nasal cocaine spray, into the throat, this reflex
stimulus was dulled, and to this extent only was the disability
ameliorated.
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DISCUSSION.
Dr. Gr. HUDSON MAKUEN thought this discussion very opportune.
Laryugologists gave too little attention to what must be regarded as the
chief function of the larynx, namely, vocalisation, and were apt to over-
look the possibility, and even strong probability, of the development of
grave laryngeal disease as a result of faulty methods of vocalisation. As
a rule, pathological results did not follow the physiological use of the
voice. The larynx, like other organs in the body, usually grew strong
with physiological exercise, but the trouble was that in the majority of
instances the exercise was unphysiological. The origin of vocalisation
was, in his opinion, the most abused of all the organs of the body. This
was due to the fact that man's vocation was generally prejudicial to its
normal use and development. He desired, therefore, to emphasise the
importance of vocal training, not only as an aesthetic measure, in order to
November, 19O6.J Rhinology, and Otology. ooo
make the voice more agreeable and effective in speech and song, but also
as a measure both for the prevention of pathological lesions in the larynx
and pharynx, and for the relief and treatment of these when once they
had appeared. The man that went into the game of football without
preliminary training would surely come to grief, and just as surely would
disaster follow hard upon the man that undertook some extraordinary use
of the voice, as in public speaking and singing, without adequate preliminary
training and practice. The laryngologist had not quite fulfilled his mis-
sion until he had fitted himself to become a teacher of the teachers of
vocalisation. It was only in this way that they could help to place this
matter of vocalisation upon a scientific basis.
Dr. PEYRE POECHEB (Charleston, South Carolina) urged the advisa-
bility of rest in all laryngeal disease with one exception, when the voice
should be forced—namely, bilateral adductor spastic (pseudo) paralysis.
He expressed surprise that authorities permitted patients with tuber-
culous disease to use their voices during treatment. He reported several
cases of tuberculous laryngitis cured by rest of two or three months'
duration.
Dr. STCLAIR THOMSON (London) emphasised the possibility of hoarse-
ness without surface changes in the larynx, as also of the presence of
vocal nodules without alteration of voice. These nodules might develop
rapidly and disappear quickly. Rest in the early stage was of primary
importance.
Dr«. HENRY SMTTRTHWAITE (Newcastle-on-Tyne) showed paintings of
a case of polypus of the larynx with aphonia, also one of paralysis of the
internal thyro-arytenoideus in a hysterical patient.
Dr. P. WATSON WILLIAMS (Bristol) said the lesions resulting from
improper voice use were essentially inflammatory, the vocal cord lesion
being almost always partly or entirely a myositis. Thus the key to
successful treatment lay in remembering that the vocal cords were
muscles, and that the cords as seen were the tendons of the internal
thyro-arytenoideus muscles. Rest, then, was the most important of all
methods of treatment, and could not be too strongly emphasised. First,
voice rest, and second, general rest and hygienic measures. The recur-
rence of the mischief would have to be subsequently prevented by
physiological voice training before the patients' return to their avocations.
The PRESIDENT referred to the importance of careful diagnosis.
Nothing was more deplorable than the mistaking of early tuberculosis
for faulty voice production—an error which was by no means unknown.
Fortunately, many voice trainers were sufficiently sagacious and con-
scientious to call for the advice of the physician or laryngologist. It was
necessary to recognise and treat such constitutional conditions as ansemia
or general debility and such local ones as laryngeal neoplasms or paralysis.
He had seen students whose vocal disability depended mainly on over-
study, over-anxiety, and defective alimentation. In the presence of
paresis of the internal tensors he was often at a loss how to substitute
exercise for rest of the voice. Rest might be continued too long in these
cases. Among other injurious factors in the laryngitis of school teachers
was the chalk dust from the blackboard ; a damp sponge should be used
instead of a dry duster. Preachers in the Anglican Church often
suffered from intoning on a note unsuitable for their voice, while those of
some other denominations were affected owing to the violent emotional
enunciation required by their congregations. Dr. Hunt had properly
dwelt on the errors in deciding on the nature or class of the voice. Dr.
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Joal of Mont d'Or was of opinion that the nature (tessiture) could be
judged of by means of the laryngoscope, and the President, while not
going so far as Dr. Joal, thought this Avas often a reliable guide. He
(the President) thought many voices were injured by forcing the "chest"
register (he adopted the expression for the sake of being clearly under-
stood) too far upwards. He was convinced that in the ordinary singer
there was a thinning of the vocal cords at the change from the chest to
head register, as shown by transillumination during the singing of the
same note first by the " chest" and then by the " head " voice. An
eminent Welsh singer insisted that there were no varieties of register in
the voice, but one continuous register throughout the whole range. The
President could conceive of some exceptionally gifted individual being
able to apply from tone to tone the mechanism (for thinning the cords)
which ordinary singers employed in passing from one register to another,
in combination with the usual increasing tension of the cords, but he
thought this very exceptional, and that as a rule the register must be
respected. The remarks of Dr. Casselberry and StClair Thomson con-
cerning nodules were particularly important, as showing that there were
often contributory factors present at the same time requiring attention
more than the nodules. It was sometimes perhaps a misfortune to the
voice user for the nodules to be discovered, as local treatment was
liable to do more harm than good. He considered a discreet use of Dr.
Holbrook Curtis's exercises often of the highest value, and regarded them
as a means of coaxing the voice on to the "head" register, thereby thinning
the cords so as to diminish the necessity for increased tension and at the
same time diminishing the vascularity by compressing the vessels.
Defective breathing was often a factor, and respiratory exercises could be
advantageously practised in silence or with the whispering voice. He
had referred to the danger to otology proper threatened by the brilliance of
surgical otology. He thought that rhinology was, in a way, a source of
danger to rhinology, but not a danger to the larynx, and he was sure most
would agree with Dr. G-raef as to the value of attention to the nasal pass-
ages both directly and by lessening activity in the larynx itself. A great
German laryngologist was credited with advising his covfnres never to
touch a singer's larynx. This sweeping statement contained a large element
of wisdom. The President had deprecated the superficial study of the
anatomy of the throat on the part of singers, as it centred their attention
on the organ instead of on the voice.
REPLIES.
Dr. MIDDLEMASS HUNT, in closing the discussion, expressed the
opinion that where laryngeal nodules rapidly appeared and went they
were really cases of obstruction to a mucous gland, in the edge of a cord,
as described by Fraenkel. As to the origin of nodules from misuse of
the coup de glotte, while recognising the excellent work done in this
subject by Dr. Curtis, he pointed out that in a vast majority of cases
there was no question of such misuse—for example, in female teachers
and non-singers—and he recorded a case seen quite recently in which
nodules developed in a singer doing much hard voice work, whose voice
had been trained entirely by using the soft attack, the vowel sound " ah '
being preceded by an " h."
Dr. W. E. CASSELBERRY, in reply, said that he quite agreed with Dr.
Porcher and the others regarding the value of rest to the voice within
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limits. He would recall the case of the kindergarten teacher who had
vocal nodules as the result of voice use in the presence of incipient
laryngeal tuberculosis. Six months" rest caused disappearance of the
nodes, although the tuberculosis progressed. Rest, however, had its
limits, and after a time gentle exercise was of benefit. The whispering
voice as a substitute for loud tones had the objection of tending to a
whispering habit difficult to break. Also it was idle to order repeated
periods of rest, when by putting the pharynx and nose into a proper
condition the need of rest might be avoided. After all, it was the use
of the voice and not the rest that our patients desired.
SKIAGRAPHY AS AN AID IN THE DIAGNOSIS AND TREAT-
MENT OF DISEASES OF THE ACCESSORY SINUSES OF
THE NOSE, WITH EXHIBITION OF PLATES.
BY C. Gr. COAKLEY, M.D.,
New York.
IN the fall of 1904 my friend Dr. F. C. Ard brought from
Freiburg, Germany, two negatives showing projections of the
frontal sinuses and ethmoidal cells from exposure to the X rays.
Professor Killian had been employing this method for about a year
previously. I showed these plates to Dr. E. W. Caldwell, in
charge of the Gibbs X-ray laboratory at the University and
Bellevue Hospital Medical College. He immediately set about
skiagraphing some of our dispensary patients suffering from sinus
disease. The first plates made were only moderately successful.
In some cases the outlines of the sinuses could be but faintly dis-
cerned, and many failures owing to improper tubes and exposures
were recorded. Since that time Dr. Caldwell has skiagraphed
for me about 200 patients, some of them dispensary patients,
others private ones. I have operated upon the frontal sinuses
of 46 of these 200 cases, thereby enabling me to compare the
size and shape of the sinuses as found on operation with the
sime as they were shown in the skiagraphs. The conclusions
which I have embodied here are the results of my work for the
past two years in this line. All of the technique of skiagraphv
has been developed by Dr. Caldwell, AVIIO is to present at the
annual meeting of the American Roentgen Ray Society*, at
Niagara Falls on August 28 the latest technique by which he
is now enabled to secure in almost every instance a satisfactory
negative.
My role in the work has been that of furnishing patients for
